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(54) ELECTRON EMITTING ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively emit electron 
beams by applying bias in the normal direction to MIS 
(metal insulator semi-conductor), pn and pin structures in 
which each diamond layer is employed, and applying 
electrons to a p-type diamond layer from an electron 
supplying layer. 

SOLUTION: The surface of a diamond layer is formed into 
a laminated structure which includes electrode layers, an 
electron supply layer and the diamond layer, or an electron 
affinity condition over the surface of the diamond layer is 
arbitrarily controlled by a method such as vacuum ultra- 
violet irradiation. The application of bias to a space 
between the electrode layers 11a and lib thereby enables 
electric fields to be applied to the held electron supply 
layer 12 and the diamond layer 13. The electric fields can 
thereby be given to the electron supply layer 1 2 by 
controlling the voltage of the applied bias, and it is 
possible for electrons to be easily injected from the one 
electrode layer 1 la to the electron supply layer 12, 

furthermore from the electron supply layer 12 to the diamond layer 13. The control of the surface 
condition 1 4 of the diamond layer can make electron affinity negative. 
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Fl) 53. plO^V-lrt>Fl54^^t-<, 
{mu^UTX: 0. H6A) pSo^V-^'ty 



(7) !|trffW9-3 2 0 4 5 0 

12 

6B).m lT*^nSO^tiaiftl53 (nScD^V'^'t 
^FW) d;'?pS(D^^-irt:/Fl54®{E»?!l*K?±A 

mWM53 (nS©^^1'tyFl) . pS(D^ftt> 
F«54*^P>^^ p n1i5§tJl[l73fR]^W7X%e|]int5 cl 

10 [0 0 4 5] ±fBIKH^l;iinS£D^a»|2^l53t LT. n 
IC^jV y Fl^fflV^/c*^ L. ©PI D Ttt* < . n S 
0'>U3y;!7-^^^F^^fflV^§c:tfenItgT-$§o t 

/cmi52. 55(i:fflv^5.n§«l^i: LTtiilttePIS^n 
5t©T1i:%v^*\ -mK'^-^y (Ti) •^^/g^^?^ 

(Au/Ti) :&H*^fflV^e,n5o 

[0 0 4 6] ffc*%Wc4bW, pS<D:5^"'l'-1;'tyK 
S©J?$*^0.05~5/imm lSL<ai fimJ-XTT 

20 nmtrj:^. 

[0 0 4 7] t/c*fgHjl(C$3l^T. plo^^Vtty F 

fl(cttn§4-^'i7«M?rM;6M x lo" m/a ~i x lo 

'° fB/cm\ aSL<ttlxio" f@/cm'j-3(±T-<35§i'V> 

■tyFl^l#?)i:i:*^'r-tl.o 

[0 0 4 8] S/c*?gB^}CfcV^Tpl<D^V-Vty Fl 
Ogia**n x 10"' Q • cm-l x lo' Q • cm. 1 1 1 < (il 

J; 5 a^^^fflsijt set *^Rrtg * 

30 [0 0 4 9] i/c*fgB^{CfcV^T. nlcO^^V-VtV F 
Blcttti^hVym^X^mm (N) ?MA^lxio"'f@ 
/cm'~lxio" fi/cni\ aSb<ttlxio" m/a 

[0 0 5 0] S/c^fiH^fCteV^T, nSO^^V-Vt^F 

Mmnm(D^mm<DmimHxw' □ -cm-ixio 

'd - cm. aSt<aixio'Q -cml-XTT-feSiV^^ff 

40 [0 0 5 1] tmE-^mit^m. ^-(^^^Eym 

pl(7)^^'-^tyFl*^?.*Sp i nl5gfcli:^r5];W 
7XW0l-5Ct%!|tiit-r§/c46. MIBt^^itn 

S^^^Wf*! J; <o . i Soiii^ftl© F y^- V y^'^ir 
UT piyto^Vi'ty FJitx(]*wt«?*m?ti§ 

^'^^^ymm^^'o^mtmictm^^^ct 

50 mwm. pSo^v-vtyFS/b^B 
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[0 0 5 2] :^mK^^^X. p^cD^-f^^r^' Fl© 
ji:S*^0.05^in~5/ini. aSL<{i:l /imOTT'feS 

mnmmmm^m^vmt^ c tmm 

^Sn5jJ->^7«li??M*nxio" f@/cm'~lxio'° fa 

Q • ciD-l X lo' Q • cm. IS t < ttl X lo' Q • cmJ-XTT 

[0 0 5 3] f/c:*fgWC*5l^T, imn^WWKO^ 
X lO' Q • cm-l X lo" Q • cmJ-Xls b < «1 

So 

[0 0 5 4] $6K*fgB^Kfc^>T. l?*^~affi^tlS 

L\,mziim. m-mmm\zx.^xn^ 
\t%oymi-immm-^mt^z.tti^x^^tnt. 

[0 0 5 5] ^^fctulB^fg^tCfcW. pSC^-r-l' 

^ffMft§t«t. pScD^^V-^^yF^l^ttcg^ 

[0 0 5 6] ^6KME*fi0^(cfcv^T. pS^c^^Vi' 
ty FlOlgffi©S*ii?tia^L/c7j<^M?(Dl*^ 
1 X lo" m/a ~1 X lo" m/a . IS b < i±2x lo" 
M/c^' i:X±.Xh^t\^^U^L\^mz^^lt. m^-k 

xcommmmM^mmm^ti^^t^rzib. j^oe 

[0 0 5 7] ti^icmmmic^\^^x. m^mm 
nsx5 7 ^-g|5^^*^ p m(D^-(^^y Fi fcMie p i 

S bl^i^jKcfctlil pS«f5»^KaA$nfc«?cr)Ji£ 

mt^ctm^^. ■^ibizmimmic^^'x. pm 
(D^'^^^yYBtLx^'^^^yvmmmmmm 

>'Fl*ffM-r§Ig%^Si:t;S:<. S^tl/imJ.:^ 

-rm-S(opm<o^'4-^^y¥BtLximt^Mm 
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[0 0 5 8] $5ti:|iftB*%Wcfev^T> ^^^i't^'F 

mmmmnmmt Lx^-f^^y mmmmm 
mM=?mmw.i' t m-^i^ ^ o xmif,-^nmmx$, 
^t^^^owtbimcxmi. mM^j^mxpm<D'^'^ 
^^yYmnK^&j^mmmmmict^ c t 

[0 0 5 9] $P>Kful3*liBfltfcl/^T. ^V-^ty F 
10 S£DSgScDK*JI?t^g^L/c7i<*lg?(Dl*^'lxlO 
m/a ~1 X lo" fS/cm' > IS L < a2x lo" {I/cm' W 

}iXh^t\^^om\.^m^^n\f. i$(?±T©igs 

?^ft^^^l**t5f f S u t So 

[0 0 6 0] tibmm^m\^u^x. ^^^^^^f 

l^ft:©)i$!b^0.05~5 ;i miXy. St U < 1 /i 

20 [00 6 1] ^ PjttufE^ftB^KfeV^T. ^^-f tt> F 
V ^TffM ^ n S «?KliJ^?(0«ii« . 05-5 
/im. If L<ai ;^niWTO»t«:l?SStV^^^S 

[0 0 6 2] t^mmmmit^^^x. ^^v^^^f 

i^m. mMhLxm%imir^z.trji<m%^ 
ic^-f'^iy vmmmmmMm^ c tmmt 

30 

[0 0 6 3] trc±m(D^^mMmMt^mti 
xmmmmmc^m. ^v-v^y fi^si/^t 

y vMmm^xmmt^ctmmtt^ ct^c 
J;<9. ffifMicifv^Mjio^^vttyF»^wr§if?i)* 
ii?Ktii*?^ff^j^-r s c t Ritg t * s o 
[0 0 6 4] i^rmmmmmmysmc^m. 
irty F«^ffiv^Tji5fi!t$ns«?atii^?©S5is?s 

40 TSoT. S«^#±}i:Mffi^^Stj;!3^'i'^tyF 

i^jgfig-rsigi:, Mia^'r-\'tyFi©afii#ii 
(omm^^^^y YM<Dmmt^m^(om&.-rt 
THuia^^'^tyFmx^^y^-rsxgt^tts 

[0 0 6 5] S/c*«?atH«?Kfc^^T(J:±ia<?)l 

So -iswtcxs 7 ^-mt Lxmhmmmt 
^i5mtLx\,m\m'&t^mx^m\^-h\ ^v-^t 
50 yYummnmrnt^. -r^t^-s^v-v^yFa 
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mm tt^ctx^^t^^^yv^mnm^tim 
ict^^c tm-^. mmmm tt^^t 

[0 0 6 6] ^tcumEmmmic^m. ^v-vt 
y vMm\^'-!:Bis.tnmmm^mmi5m-h lo 
oXs ^'^^^ey \^mm^(DmmKmm^2 0 onm 

t^(ox\ MMmc^t^^^eymmicB^bfcTtmo) 

1, ^^^=^yYm<r>m-mmmm^iE mm) 

T, ^V^t>Fl©p/TS©ffitelc%'>*< i:fe7j<i|;&^ 20 

1 5 c t m'^ tt^(Di:\ mmic t y f©« 

[0 0 6 8] ttcMEmmmic^m. 

{c^^-vty v(DmmmmMi'K7HmM=?mt-^^ so 
[0 0 6 9] s/ctui3*f§HMatCci;n«\ ^v-v^y 

i-5oi:^#sjtt§<DT\ mmic'^'^-^'eyvm 

^CtmmKrj::^o 40 

[0 0 7 0] trcniiEmmmicxm. 9^^^y 

Fl%fflV^TJI5fig$n51?atil*?0«3g:&ffiT'$o 

T> i;p^Lfc^'f^tyFl^'>*<tti?*^#ty;?f 

t ^V-^ty FoaglK*lg?tl*;^i^%l£^$€ 

[0 0 7 1] J-X±©J:9t^V-V€y Flo«mi^ 
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rz^'i'^^ym-^^tsmm.i-mmfM-:,^.. p 
a« ^€ y F«*^ s. m\mi-^imt^ 

%mm94'^'^ym-^'^tswfimm-\t \ 

1 0 0 0 0¥:^;im©ffl«A^?>©ffi«?iKtti 
[007 2] 

[HM J-:^T, %wm.m^^ximmit^Kmm 

[0 0 7 3] 

[11 ff2x2xo.5niin oyUny (Si) 1 

^-f-irtyFlt. p^co^vt€yFl%ffMt/co 

fe<DT'f4*v^*\ -Mi^'^^-mmmi-^y. 
y, xg^i^y. 7-b^by^©S{bJ<«*°x. 7;V3- 
7-b F y^(^tSft^«Rtf-^{bK«^j: Zm% 

§ ^ p y ^ C V D Sic J; o Ti6«at;~ p so? 

^V-VtyFl^ff^SScL/ic v^^PiS/^XvCVD 

Xvfhb. ^Vl'ty F©ffM%fT^57^S-^?$§o R 

tt, Ji)f^*•X^C>'4-^7yA"X:&^llPL/c:o SfSSSRt/ 
ffi:^}i^-n^n800~900X:^ J^l>'25~40TorrT-$,§o ff$ 

^^nfcffii^ttRtfplo^V-^'tyFlollitJ;. 

n?'tl2 \i mStfO . 5 ;i m-e^ -3 /c„ t /c p SlcDlcf (C 

z;^^:tyHl^>Wi:=fc-3Tixio'* ^0/cIIl'o4-^'> 

fc piy^^v-vty Flo«»ca7J<*A^-^a^LT^3 

D> ^mi*tT pSy^V^ty Fgffi««MD^« 

[0 0 7 4] ^CT'SiSfi(D-gp:|r5i®lS©x-y^y^ 

ieSitt^-l'^*yFl©±fc7;l'5x-i7i. (Al) <DW 
t fco * ?. t p ^ y Fl± 
©-gPKt/^^^y (Au/Ti) 

fffeS'lS RtfpSQ^V-VtyFl^RA. 
[0 0 7 5] «±£Dd;d*7^)ST-f1:«t/c«?Kffi*? 

^loovegST'TOpLfcS*. pso^v-^'^y Fss 
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[0 0 7 6] WM*ftTpS(D^^tt>F»^fl5 
[0 0 7 7] 

[^2a)tW SlcmiJIJilliac. 2X2X0. 5mm 10 
©SlS^Slt ^ ai^y^ C V D )i t J; o T 

Y c V D}ST«^nfc^^-ir^-y m\t. ^mwic 

»l4£D^V-^t>Fl«, mi(Dlli5SM©j;d:S:pS© 

FJI^Ifeltt^V^ty Fl 20 

T^^stt, affii:jgLTi.>/c®{cAi®w^. mm 
[0 0 7 8] i::i±(o^orj:mTmbrzmmm^ 30 

%10"' TorrgficDSafft^St. Al«iiJ{CJE««jE 
^lOOVSgS-eWiBL/cISS, ^^-vty F®S®t« 

©)Stti«MJ^ (Siitba^) {io.i-ioy.siST-*'?. 
[0 0 7 9] immmx'mum^'^^'eyYB^ 
ntzo 40 

[0 0 8 0] 

[^30*«] ^2©ll)i0iJi:|Biaj:> SiS^±{cV 

mmm^'^'^'EyvMmMb. mmtrntxi^^m 

gffi± (gffifE*l±) O-a3(e|61tt©]i$0.1;xiTi 
©rUf bv' U a >1(S i 0 J ^ffM t /Co S i 0^ IcDffM 

fco $5.(C^OSi0zflcD±tAl«ffi^JfML/co ^OS 
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^--vty FJii:ffilftJit%R^/c'WH^s^n/io 
[00 8 1] i^A±(D^o-^j:mr'mLrcmmm=?- 

mmzmm&txmLrz.^^^. ^-(^^yv'(D 

tmmtnrco mmmwxmmm^-f^'ty 
vmrnj^Lm^mmmMm^m^. mmm 

n/co 

[0 0 8 2] 

s mmmmmmi'(o-mm(Dmmmm^m 

mm^tbx. mmm (yayv^-mm) nt. n 
^mMtbx<D i m<D^^wy vrj:E<Dmmm72 

t. pS£D^f-VtyF«73i:, (Wtt) 74 
m^Kmmmwt^rcmmmmstmhxi,^^. 
uo*?(D«iii7K 75?mmy5\^^u77.mm^ 

Ctic^^. 111171 J; 0aA^n/c«?{i. «?«^ 
a (iilf**) 72. plJO^?V^tyFl73^^LTS 

m mmMmcML. mi stig^^v^t-Ftti^t* 

So ^©t?^©9-5pgy^V-\'tyFl730g®3fi^ 

miti^mit. j^st^tioT^gptttiii^nSo c 

[0 0 8 3] H8A-08Ftt, ia7{Cr>trc:MlS«3i 
t^tSi^^Vfry (Mo) ^ifO^S*^-«WTfe 

So :^mmKis\.'xmmms\mmi'ko 

[0 0 8 4] 8 B ^Cifst^ 9 tltf74±{C«?fli 

f&l72i:LT$felf*l^ffMb/co COt?«^l (16 

mwa) nmrncmLxmrn^-^n^i^nx^i^s 
jSi^tt© i mco^-^^'ey vm^^^tomMx&^o 

mMmm^xtmcmmm mmwM) utL 
X. \m^-(^=^y¥m-^tm'^^'7vimztyx-^ 

CVD^T^t/co 

[0 0 8 5] IV^TiaS Cti:^-rck5CS#74(Dlffi(D 
-g|?76*X79^>'mSL/Co X7^y^<073!Sa. # 
{i:|5g^?tlSfeOT:1i*<. SW40ttg^KJ;-:3Tl 
taS?SnSo 1?!l^ffStf74A^SicD±i^ii7-yfii^(c<J; 

s>>x7 VJ.^y^yf(^mm\^^^Ltt^x^^o 

[0 0 8 6] $?,tH8DCDX-y^y^^W77t^-r<fca 
{m.Wm: iSO^V^^yFl) 72 

tyFl©Jf^^5;imcfcDfcii<L/co :5?V-VtyF 



Ztl : O.OlTorr. /W7X«E : -30V, /W7X«M : 

zmk/a. -^^i/nrnts : 650W. mm. ■ 2m°cv 

[0 0 8 7] 08 Et^-r 

l73;&JfM Lfcc C © p > Ka©ffM7^iS 

a. t-^^m^^i(n^m-m^^mMLm.m7.^m^^ lo 

t > H V ^ T ^ if ^ CDX >y ^ > ^"ffif;: 7J<^ 7°^ 
[0 0 8 8] «tt(Cgl8 Ft^-Tct^f;:, 1S17K 75 

=-^L (AD . ^y^'x^y (W) S/ctt^/^^> 
(Au/Ti) ^i:'A^^l'M/^^n?.o 20 
[0 0 8 9] iU±© i a ^Tff ® b/ctt?SSlii^? 

ii*«^n/tc tibic:^mmm^m'" Torres 
{cjfri.Kffiii5ito»j^ (am^aj^) ao.i~io%gfi-?? 

[0 0 9 0] Sfc*^SfifiaJtfeV^T^i, 30 
il(0^?f-VtyK«) 72^«ffi(B!ld;Dx>y^ 

^"LTii< tm x-yf-y^^K^fbLT^ffiOT 
[0 0 9 1] S/t^feCVD^V-V^yFMcl^ffMS^ 

T) L. xy9y^'^ficmmmiS.Lzm=?mmL 

[0 0 9 2] S/cfMfilt^ff-e^^'i'ty Fl%fl5fi!c 
[0 0 9 3] 

[S 5 ©UMiJ] S 9 (i^V-irt y F»^ffl^^/c p n ^ 
T> »tt91i:. «gS92il. tLTCDn SO 

^V-lrtyF^H©na(D¥#f*S93i:, pSc^-f-^ 50 
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tyK194i;. «jiS95t^tbTv^i>o 

!?««&!( n S©¥»i*l)93<fc 13 p SO^V -V 
t>Kl94(ciiA^n> pnjg^^f^:d--F«ijfti:* 
So ^0«?!5itO^-^p§a(?)^^"^-ttyF»^S}clL 

[0 0 9 4] EllOA-EllOFa. H9K^t/cMfBpn 
[0 0 9 5] mcmWBlcm^olC, 1W91±C1? 

(p) ttcmm (N) ^F-ybfcnSco^f-rt^^ 

Ff fcttnSOi'U ny^-zW F^fflV^SOMSe^ 

>' F©if^ttifgiio?!4-e psyo^^t*^ Fi94%s 

^^y F^fflV^fco nlO^Vt^ y Fl<7)ffM7aSfc 

bxii. ±mtmmx-^^ti\ P(D¥-^^yhtixm 
mxict^xt^ym h V ^ ^/i/^&jiip L/co U >0!iijp 

Ifiixio'" ffl/cin'T\ mWliS limU&Xhorco 
[0 0 9 6] ^e-lCHlOCt^tcfc^Ks ^(Dlicm^f 

Tv^ pty vXv c V DStc J; 0 p a^^-rtt^ 

F194^1 MmSfigbfco pl<D^l't^>F»©}gB)c 

[0 0 9 7] iiV^THlODtC/^tJ^^K. SWl©«ffi 
0-g|396^X 7 ^ y ^^BS ITzo X -y f - y ^~©7?ffiti. 

7 7 «tC j; § -^7 X 7 Fx 7 ^'<7)^ffi%fflV^§ c t 

[0 0 9 8] i^tiaioEtrN-rd;^ Miaawio* 

ffl©x 7 ^ > i7"g|3960-gl5 ( p S^V •^'t y F194©S 

mmmi) {ct-5 7^tt©iMi92^ffMb/c. m 
ttsttra. Au/Ti©-i«s^ffli^/co' 

[0 0 9 9] StfC^lOFK/T^-rj;^^, 

(nS©¥»ftS: nl^f'-\'tyF») 930aMJ« 
ffiltftc pS^V-^'^ry F194©^ffiilOffitC:t-5 7 
i'ttOlS195;&^^fi)cb/co «i#i^i:LTa, |h11«K 

Au/Ti©-JI«ffi^ffll^/co 

[0 10 0] tt±©j;9§;?!47-ftSL/c«?atti«? 

tt/f)^t#e.n. pnjg^^'^:^-FilLTi]ftLTV>§c: 
t^HSnfCo ^ &fC*«?affl^?^10^' Torrgfi 
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©S^ffftiSML. loovggST'iiT^^^WTx^Mn 
i~io%@jST'i6t), m^<!}mmi^m=?m\ii-^n 

[0 10 1] CVDStJ;5na<D^^'-r-^t>Fl©}^ 

:t yaA L /ctf^f;: t ±ta |5]«fc n ^^-f ■tt 
[0 10 2] 10 

[0 10 3] 

iw^fV-^tyFi (IIP: 1 iimum) mi^tm 

[0 10 4] u±ojx^rj:mmmLrcmmm^ 20 

St. mm^uTxmtuLx^mmmmwi 
mmw\^ mmm) (io.i~io%ssT^o> t;^*^; 

[0 1 0 5] tfc i li: irmm. m^ii=.mitiy 

[0 10 6] 

[^7 ©HMO ^^-\'tyFl0^ffi^l»(D^S 
t LT. . ^^-Vt y F£D^£<DSI^fC)SSA'!ZOOnml-XT 

U/c^^tty Fl*« t/cc ili^^V-Vty Flo 

YM(o-mcmt^2mmiiJLTm^mn^m 40 

a iS'^/'cOlo" <i©7:j-Fy«:15^r^li^Lfco ^O 
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[0 10 7] 

[^ 8 omwi] ^^-^ty vmmmMmmm 
tuT, ^^^*yFi©ms©iRii?*7i<^;?j;^^a« 

Fl©-gP^«L/cc ^©Pf ©7j<iy-7X 
IgffiOlS^mi^^^ § c cJ; ^ Ttt?lftl^©« 

[0 10 8] i/cTk^TS'xoE c R]K«:/7Xvtcii-r 
^H*^^/c^^^7l<^;?jx%7;i/=ry^^^Tio%g 

[0 10 9] 

[^ 9 ©^Sfij^iJ] -irt y FlOgffilf 3SiliiJffli©7?ffi 

/Co ^-rgffiC^**lS^L/c^Vtt > Fl>&«b 
/Co i:©^V-Vt>FSa. ±ia©j;^tE©l?llftI 
So ^ C T7j<^;!7'X« L/cP3m©§l§rt 

[Olio] trcmmmt7m:S7^^7yi'dy^mm 

[0 111] 

[^1 ooliMO ^'-c^^eyi^mmwrnmumm 

Si: LT, ^V'tty FS©mS©«li^^«:«~x;&a 

m^Lrc^^^^eymmMLfzo cn^t^wy 

©«?Min:/imi-?-^&§ c ii Tco ^ 0 x-mm 
x©E c Ra«:/7Xvtft©m?iift;/i^^i-r§^'V 
i'tyFlo-^^Bt/co ^©^©^*:/7XN'f!iif 
mstbximmsxh^o ^©sa. ^^^^xvt 
ii$n/cMM©««ffi^*ii. ^«t©ig^t^t3^T 
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m^mm ^^ct^c^-o xmmmti o^mm 

[0 112] tmm^7,<DEcmm-fyX^mt 
m^mbm^. m(omxB&Lrcmm-f'7X-^ic 

Co 1 13] 

[^1 1©^WJ] ^'Vi't^FlO^ffi^iifiW^D;^ 10 
a L T. M L /c ^'V t > K1^«^'X t « L 

[0 114] Sfcg§§t)it^««~X^7;l'ri"y^g« 
T'10%gat#iKU/c^^-^iPiifiS%400~650iC(DlB 

/-Co 

[0 115] 

mi. ^^^^y^Mmi^^xB^t^nm^mm^ 30 

m 1 ] mmmmM t nmm t > f 
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* [02] *f|0^CDlffilt«i^{±t|&lt^V-\'t>F 

m tmwm t ^ttsmmmt^ ?. * § mmm^n 

[13] *%R^©^^-V€>FmfflV^/cMI si« 
[04] A. B{±. *5gH^O^^'-Vt>FmfflV>/c 

M I smmmm^(o:i:.^ii^-'^y v^mtmm 
xs>^. 

[B15] ^^gB^c^^V-irtyFl^ffli/^/cpnig^s 

[H6] A, Bli, *l6l0^l'-t*>Fl%fflV>/c 
[07] *fg0^O^^ttyFl^Jll/^/iMI SS« 

mmi'co-mmmtmmx&^o 

[08] A~8Ffi. 2|s|g|^cD^^t€>Fl^fflV^ 

[09] mm(0'^-(^=eyYmm^rcpn^^m 
mmmi'(o-mmmmmxh^o 

[010] A~Fli, *fgSfl«^^V■\'^yFl%fflV^ 
[If^OKJB^] 

11a. lib, 11c, 21a, 21b, 21c, 35, 52. 55, 75, 92. 95 WMM 

1 2, 2 2 liF«|&l 

1 3. 2 3 ^-f^'eyYM 
1 4. 2 4 ^-r-\'tyF»®Sffi 

1 5. 2 6 iKtiiW? 

2 5 Jgli^Jl 

3 1,51.91 

3 2.71 mmw (->3 7 F+-«) 

3 3 mmm mmm) 

34, 54, 73, 9 4 pSo^-r-ir^yFl 

53 nlcD^V^t>Fl 
7 2 «?ftt|&l|g«ft:l ( i m<D^-f'^^y Fl) 

7 4 stt mmw) 

9 3 n ao^^ftl ( n IcD^V^t y F 

1) 




(15) 



2 0 4 5 0 



[010] 

o 




#fff1¥9-3 2 0 4 5 0 



[%ffH] ¥fi!cl 3^3^ 1 60 (2 00 1. 3. 1 6) 

immi #fl¥ 9-320450 

[ii^f^H] ¥fi!c9^1 2^ 1 2B (1 9 9 7. 1 2. 1 2) 

[^1^1!^] mm<i^m9- 3205 

[tt!M#^] «¥9-7 2 3 5 8 ■ 

HOIJ 1/30 
9/02 

[F I] 

HOIJ 1/30 A 
9/02 B 

[aaiB] ¥fi!tl 2^2^2 50 (2 0 00. 2. 2 

5) 

imm 1 ] 
imMmm^i mm* 

mmm 

mmmmmi 

{mmzl «MA^2»#ftL. fufB2l©«ffil 

mmmmm^o 

[IMS] «ffil*"i2l#ab. tfifS2l(Dlli« 

mm^t^. Mi32i(D«sjir''>*<tfe«?m 
m 1 KWMmmmi-. 

CtfCcfcoT. MIB20CD«g{C«SinTl^S«?m 

ltc«^;&ePi!)Pl-|>l»5l<Jl 2 , 3 4 (c|g«o«?K 

c»5t<«6] 2o©g:s;s«ffiir^cEnii)nT§«E*^ 
-« 



ixio' Q • cinOT©^«l^^A.T'V>Sil^]R 1 tlHt 

Mag] ^I'^t y Ymmmmmmis^ \ 

mm. 10] I' t y KS*^'>* < 1 1 p 
[IMiiii] piJO^^VttyKl^©*'^^ 

(B) H^iifiA^lxio"' l/cm'l-)^±T-$5W*ISlOt 

m-miz^ ^v-ii'tyFwc^fnspSo^^^ 

irty FlWlMSfitWl XIO' Q • cinOTT'$5»5R 

aiotiBtos^atii^^o 
Cil*« 13] ^€ y Fl©«?atii«®!b\ c 

s, Ni. Ti, W, HStfZiikZZZlMCamorphous- 
C)*^?.ltftl5'>*< tfe-DO^^MTta^tlTV^ 

mm. 1 fci3S©«?sxtii*?o 

[tt*iM 1 4 ] ^^V-^ty F«Ol?iKWS*M t 
T^^§t)H(D#«li?«\ ixio" atoms/cni' 

[WsRiB 1 5 ] nmts'^m-^'h d , mmmm 
mmmn. ^^v^tyFWpScD^v-^tyFi 

^'a'tfM I S (inetal-insuIator-seniiconductor)SiaT 

=?mimpm(o^4^^y¥nKmtmm i (cib 

mm 1 6 ] m^msmmmti'^ xmc^^^^^ 
t y Ym'r:hmmmamm^ikm^o 

[11^1117] piy©^?VttyFl©i¥$*^5ftm 

\:xjx^hmm\mMnn.mm^o 
mm \ 8] piuo^^v-^'tyFittin^*'^ 
« (B) ixio' {i/ciii'i-:^±T'^§tt*]a 

15KIBicO«?SJ|ii«?o 

mm\Q^ pS©^!V^tyFl©«tgia$ 



#li¥9-3 2 0 4 5 0 



m^o 

ti\ ixio' Q • ctai^Aix^hm^mB^Emoymmin 
imMm 2 1 ] mmmn.m^ti\ i x lo' q • 

y¥mttsp i nmmvh>r). wep i nmm^mys 

(B) g^?»Mxio'" M/cm i^xi-x^&mmmmc 
Emmmm^o 

ti\ ixio' Q • aiii;iTZ'S>ummzicEmm=?m 
mm 2 6] n ao^wftioi^igs^ i x i 
mm 2 7] i m(Dm»Mmm.mm x lo' 
mmzs] Mi'mm-^n^x^-y^-mifp 

[W5i?^2 9] pm<^^^'^=tyYm(ommmm 

msmKEmmmm^o 
mms 0] pm<D^^^'^y ^mmmmom 
^^tm'^ikmw.^(Dmti\ ixio" {s/cm'jj^ii? 

(Dmmx'hummmmizi^Emmmm 

[ffsRilS 2] pSy«^V-^t>Flii:tT^'V-V^ 

mm 3 3 ] F©affi»«SOli3i t L 

T ^ ^ FloagS©S«g?*Vi<«li? i: OS 

[If *s 3 4 ] -^^ y vmmmmmmm^ t 
B^brc7mWsi'(Dmf)\ ixio" f@/cin'«±T*5ii 
mmi^Emmmmi'. 
mm 3 5 ] mmm^mmti\ m s ^ 
mmm'$>zmmmMmimmmmm 



mtnxv^^mMmmmMKEmmmm 

[000 1] 

mmm^imu ^ic^^^^'^ymm^^xm 

[000 2] 

(w) mm^MUKtmLxmj-^mnitmmm 
m^'i^tix^tco ^mmmicixtmi' 
mmthx. mm^4':fm'mmmi'mm 
nrv^^o c(D^^rjiii^f<Dmm&^ftbxit. 

^m^^^rcTA^yi/xmmo^miiEm'stnx 

[0 0 0 3] nmmmmm=?ii. mtiuLm 
micME^ti-^ifxmmmat^ctK^K). i^v^^y 

(Si) ^tU^fy (Mo) *^^oiSa^^Ji*H-pftS 
(DXh D . WHiPXSffi^ffli/^S c t cj; o T'hMit^ 

[0 0 0 4] ^nt>r^L¥Wft*^s^ffi^^/c7/^vyi> 
xiiitii©t©ii. p nmys 7 F+-s^^^'ta* 

fc j; 0 t^ 7 F fb t . X 5 7 -gp^^ ct »3 m^m 

[0 0 0 5] i:cDm«?ffiHi^?©^^i|£^^bTS^s 

wf-WLmmmm^fcm. x^ ^y^~w>mmi 
^mz'Sc.mz.t. 2;)Mmm'^mimtmx\^^z 

[0 0 0 6] ^(D^omj^xmrnmrciM-^. m 
\.'^nx\^'^m(Dmm'^'Mm}^xmmmorzo t 

[0 0 0 7] ^k7'^yy'ys.mmM. -Wd^t 
tco f /c7/^^yi^xiifiiUT-(ix5 7^-gM(c-tr 
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[0 0 0 8] ctitMb^V-vtyni. £SWa 

(5.5 ev) ^^t^mminx'$>y). =tmmim 

m.x%^\mm^z.)Lm'^xm. mmfsmx 
mm-m-^x^^^o t^fj^u ^st^v^^yF© 

ffi^^^-^tyFlCgMS-a:§i:tKJ;9^ ^^I'i't 

m'pmmic'D^^xmKm-^nxisi^f. 

>m^\fmiix\x\^fs.t^-^rz., 

Co 0 0 9] 

yYmmhriw&m^t^^t\zi.<o. mm^m=? 

[0 0 1 0] 

m-^nmi'mmTxh^x. mmmt'ms^ 
mms^MMMmm t ^^yvmt^^ts 

Fi t ;&tii|&-r § c t mm tt^o 

[0 0 1 1] HiiiBtt?Kw*-?tfci,^Ttt. ^mic^^ 

MifpmcD^'-f^^y Fl*^t?M I S (metal-insulat 
or-seiniconductor)«ig-e^D, MEM I Smmmi] 

[0 0 12] ^mtmmm=?iz^i^xi±. «gi 

mm^t^s ^v^t>' Fi/!3^pa©^'V-i't>' f 
M^ttsp i nftjfiTSt). luiEp i nmmamm^'^ 

[0 0 13] S/ctiflS«?Kf±i*?{Cfc'V^Ta, ^V-V 
tyFiiOJ¥$*^5/imOTT'Jfe§Ct*WSLl\ $ 

-m 3 



[0 0 14] tfc. ^S'V-\rtyFW>*< ifcpl« 
^-r-tt>'Fl^^A,Ti/^5i:i:*WSbv\ ffc, p 

m(o^^^^y vMmm.mtiK i xio' q • cdiot 
X'$>^ctffmu\ •$^icmh<ii. ps©^^ 

•irt y FlOlMSSi^ttl X lo" G • cmWll X lo' Q 
[00 15] 

^^^ym%.(nm-wm-hmh. mmim-m 
}L\.xmu'Mxhm. m-^imt^-^k^\z\t 
x5 7^-i:*§ m,xh^ t y F « 

Mtf K (2)x^ 7 ^-mmmmnwm^ 

[0 0 16] fu!B*?iB^tDllMmitJ:na\ ^^^i't 

ymm\^xr^^-^^^m-mmfxh'^x. is 

y Fl t ^tty P. * S /ci6. t(T«cJ; a m 

[0 0 1 7] 11 \tifmmm:mm-(^mmxh 

?)o 2-Q©g§§«llla. llbriK^WTX^EPiD 
t^Ctti^T. RSn/il?f|i|&112&t>y-Y-^^ 
yF113t«^*9li(rt-Si:fc*^§^tCRltgfc^:So t 

«?*-Soi8iliia*^e.«?ftl&li2. itl 
?«i|gli2*^p,5^Vi'^y Fli3tSg{caA-r§ c t 

*wtifc*sfci±}c. ^?v-\'€yFio«4omi% 

SiJUt § u 1 1 j; o Tft©«?llfq;^co^^Slt § c 

ttj^^o mm.^mmm-Dmrj.^^^^yYmm 
ffii4cD«i(i. ^\m%-^m^(Dx\m\'^ti\ ^v-v 

F«i3«ggffi£DK^l^?iC7j<^i??%|g^*^s 

Lt\Li^':>xnu\t.%Mt^^o ^fzmmmthx 

[0 0 18] COlg^llliJBl©!^, I?mil2t 

mm-^ts^ o.^^'^-^ty Fii3ti:«?*m^nntfct 
i/^fcii. *:N-rLfeii 1 (omm\hm\t^-(wyYm 

13tSLTl^§i2^Stt^<. ««lcO«tF^l;&fe^ 
T ^'^ ^ > FSiJ<DSf^ 1 nr J; I \ c 

imim\zu^x\t. \:xT(Di^ommmt^o tr^ 
fpj5*^om '^mivy^-^')yT&x. %m 

13, illl!)g;S:HcD^jST«lillla j;Dl?#tl&112t 

«?;&aA-r§ t. «?«i&«i2*>6 y F«i3 
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[0 0 19] i^mmmmmrii. z-jmrnn 
[0 0 2 0] s/c:in5)<Dwmit*5v^Tffli/^^n^ 

y Kll3fc LT{i. 7x;b5 
a. 5 /i m&TfRm X lo' Q • craJ-MT^ * tlS t < 

©fi J; 0 t V ^tf ^ti t > F « 7 x ;P 5 
[0 0 2 1 ] SfcMISplO^^^t^Klt^SnT 

v>§Jh'i'^(B)if??MttTa. ixio" i/cin'j.:^± 

1 X 10'° fi/cm' OTT^ D ^ $ e fcg* L < til X lo" 
y FlOffM^ff^Mfflir^ d J; Dg^tc^a^n 

[0 0 2 2] tmm^-f^^y¥Mmmmm 

MnT*5 0 . Cs , Ni . W , a- C ( a 7^:;U7 7 X^S^t ) 

ttSo ^-OfftlS^SSfctTtt. IXIO" atois/cm' 

J.X±1X10" atoms/cm' OT;^^'JiLTt/''§o S/c, tRST 

iissn/c^vtty FSsa-iswti^mtt^&SbT 

feO. uOaffiW«lfe^V-V€yF©«?Sm^ffii: 

[0 0 2 3] ^i^immmicmut^'UTxmmtb 

mimicmm^i}\ o.m±mm7xmrftm 
-m 



[0 0 2 4] tmmmmommmmic^m. 

X. pii<tmmMtn^mnt^-('?'ey¥Mt 
wm^-f'^^EymtmLxm-^nmmmt^n 

[0 0 2 5] mziimmBm^7s<tmi'mmmx$> 
tscttCcfcoT. mntcmmmzzt^'^'^^y 

«?%-^©«ffil21aA^5«?mi22. ItCfl 

25K^-:}xm\t^ctifx^^(Dx\ mmmm 
Fi©ss24A^e?*^fi^Ki? (^ep 

[0 0 2 6] 2O0«W^(DepilP/V7X|B|SilLT 
(±. MIB^Rltt«?itt|&l22Rlf^V-V^ > F123CDJ? 

^^iMiSinfit tft#t§*^ 0. ivj-:(±ioovOTT-« 

[0 0 2 7] S/c^flHJltfcV^TfflV^&n^^fV-^ty 
[0 0 2 8] ^/-c*Sii#:l25i:LTa. l?ffi*&l22{C 

X lO' Q • cmW±l X lo" Q • cmJ-XT*W* $ B (C 

fil xio' 0 • M±.(Dmmmm}t^mm.t l 

l\ lJ¥*W<*StWri21a. blfcEPiPL/clf^ 

[0 0 2 9] *^B^Kfel/^T^V-VtyFl*^, i!>*< 

§ pS©^Vi'^> F«©Jf ?StfmW0.05;imJ;( 
±5fimJXTSt/lxiO"' Q ■ ciiil.X±lxl0' Q • cmWT. 
$ Sicg* L < a 1 /i mOTRt>"l x lo' Q • cmUJX& 
§ 1 1^5 iff* Ll^tJiJt j;ntf . cfc «?fgx^.;l/4^-T'0« 

[0 0 3 0] ^i^Kmimmmmmicji^m. 9 
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?^MIS p SW^V-Vt y KS{c«ligt ^ c t fc j; . 
OTtDJ;a%f1^ffl^f§»-r§o t^b^. MEM I St 

§ 3 7 F ^-m.^ h y U y ^~ p SO^V -V^ 

[0 0 3 1] 03tC*|iB^}C«§«?)Rai«?CD^M^ 

[0 0 3 2] H 4 tt. MIS^»lOx^s;b4i-M'> F 
CD^i?^1ii^Wt^L/cliT'fe§o 04i^3cDMetal(i# 
mmmz^^^U i-type,p-type{i^n^'n«?fftl& 
l(lilf*ll: iS<D^V^tyFl)33. pia©^?V-V 
€>'Fl34%/T^to S/cec. £v. ef, ev» tt^tlf 

[0 0 3 3] (WP/WTX : 0. 134 A) T 

a, piy©^'i'-Vt>'Fl340«ffi(ift©«?|g?n:^« 

(0 4 B) T-a, ;K7XOXgP5^*^«?iii|gl M 
#1) 33tmo$ni)/ci6^^yF*^H'DJ;5(cft*^o/c 

B^. m/mmmmmi^p^t^iyB-y f+-pi 
lifi^ni < * D , itgi32ji)^5)«?*^' F y y 
K^orpm(D'$r^^^y vmiommmx^n 

7 F *-|iiicDX^;l/4^-ii;^ (A e = e c - e f ) S fc 

L> pSO^V-\'t>Fa340^®/!3mo«?mft:'] 

(ev>£v. ) mt^ctt-^m^^mns^Mo z. 

Wm- iSO^Vt^^Fl) 33. pS^tD^Vi'tyF 
-« 



gacD^fV-\'tyFi^fflv^fc*\ cntcPSS^nstfD 

5o sfc«si32{cfflv^5TOfc uT«if fcpig^ns 
fcwTii^v^^^ -mm\c7)\'^~'^h (Ai) 

Xry (W) *^fflV^?.n5o 
[0 0 3 4] *5IHJtfcl^T. pSO^^-V^y Fl© 
P$A^5 /imWT. SSL<tt 1 /imOTt:-$5iH/^5 

So f/cWJ!}cfcv^T. piy©^^vttyFiK#s 

n§4-^^«g??M*Mxio'" f@/CTJ.X±lxlo'" f@/c 
m'OT. ltl><{ilxio" m/t^^Xl.Xh^h^^')^ 

Fluffs ct^^T'tSo ttzmm-^^^^'x. pS(D 

^-T'tt y F10SK^*n X 10"' Q • cinJ.X±l X 10* Q 
• cmWT, t <b \z.-m. L < til X lo' Q • .cmJ-XTT'feS t 

[0 0 3 5] t/c*fiB^tfcV^T. «?fftlSl 

1) tLzm^^^ im^'^^^yYmf^imnmK 

^*Mxio' Q • cm-ixio" n • cm, L<ttlxlo" 

o T\ F y ^^ U y y tc d; :s ic !&; § 0 
[0 0 3 6] 0 5 #lMtc^§l^aiii^?oM* 

TNtfcl-e^So ilOfiajm «ffi«52±tniJ©¥2| 

f|cl(i:J;§«?#^i^l53i: UTnSo^^^ty FW 
Jg^^nXl/^So i/cnScO^^-V€yFl53±ttt, 
U TtO«?lifl]^mi t o T l >5 p 
lycD^^V^^yF«54A^'ll^nTl/^§o ^-tttulBp 
S^V -t'^ y FS54©gffi©-a5Ctt. *^fi:A^7X 

[00 3 7] 06A, 06B (if]iag^©x#.;l/^- 

^^y^m^f-mrnKfr^hrmxh^. isa, h6 

Bf|3C0Metal tt^l«gl52%S^L.. n-type, p-typett 

yFl) 53. pS<D^V-ttyF«54^Sx1-o ¥SSmi 
(»W7X: 0, gl6A) m pS(D^^-^ty 

b*>t;&*^p.)ia%ii:^fRi^W7x%epiBLrc:Ki m 

6B) «?3b^nl(D#§#153 (nlcD^f^-\'t 

y Fa) pSco^fV-Vty Fl54<DfE»^^itcaA 

-gP^^ilb p 1<D^V-V€y F154 j; t) 

»ftl53 (niitD^V-vtyFl) , plo^?V-vty 

F»54*^S=S:§ p n«3gtJli;^(Rl^K7X^Slint§C 
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§0 

[0 0 3 8] ^mmmmK^m. ^^v-vt^Fi 
m\^'rmtn^mmm^x^$>-DX. mmM. n 

[0 0 3 9] *fg^tfcl^T^ pScD^f^^tyFlO 
|p$*^0.05/i m~5/i m, 1$ L < a 1 /i mWT-^f^S 

t^So ttcmmicm^x. pS©^^^*yFi(c 

^SnS^-^^Ii^^MA^lxio" {@/cm'~lxio'° <i 

"^^y Fl&y n SOi^#{*ji©fiSx^*'il X 10"' 
Q • cm~l X lo' Q • cm. L < HI Xio' Q • cmJ-XTT 

[0 0 4 0] Sfc^^^tfel/^T, iScD^^ftlOg 
}n^*^l X lo' Q • cm-l x lo" Q • mi:A±. IS b < til 

[0 0 4 1] -^^icmmicioi^x. ni'mm-^n^ 

x5 7 ^-gP^73'*^pScD^V-\'t> FltDgffiT*^ t 

So 

[0 0 4 2] ^etcKtlB^^S^tilfel/^T, pSfD^'T-lr 

t> Flofi«ffioB?ilJi?*Vi<*li?i;©i^^fi: cfc^ 

mMx^^mc. pio^jv-^^ y F^i^ttcgs 

[0 0 4 3] ^?>t|fil2W^t$5l/^T. pSC^Vl' 
t> Fl©«Sffi©K*Jg?i:|g^b/c7j<*IS?©l;6^ 
ixio" fB/cm'-lxio" fl/an\ MSt<ii2Xlo" 

-« 



x(Dmmmmmi'ti'^7mw.i't^-^t^rcisbs 
[0 0 4 4] ^^.tctuia^is^^tfev^T, m^mm 

t LV^Mtc J;ntf . p Slf5»^taA$n/c:«?cDffi 

[0 0 4 5] ^SttulBW^tCfeV^T. plUcD^^V-V 
*y Fit LT^^Vi't^ F©g|oaMl^ffli/>§ 

bimc^m. ir/ct pSJ©^?v^€> f»^ 

<D p Fl t UTf^ffl t SS;!3^f# ?> ns /c 

[00 4 6] t^KtfsmmK^^^x. ^^^t^F 
^ti^^^mumcji^m. mmmxpm<D^-( 

[0 0 4 7] $&lCtulB*^B^tfcV^T. ^^I'-Vt^F 

s o^^M? t I rcymm(Dmmx i o 

" fB/cm'~lxio" Wa\ MS L < a2x lo" fH/cm' J-)^ 

[0 0 4 8] $?.tct5te*^^{cfcw, ^-(^iyv 

TTSSi: 1/^-5 iff S bi^fi3Jt<fcntf, ^^-^^y FlF^ 

[0 0 4 9] $P.(ctfilB*f§0^fcfci.>T. ^fV-Vty F 
l^ffl V ^TffM? n§ m?jKtli*?cO«jg*^B0 . 05-5 

[0 0 5 0] $?)ii:|tlB*%^Cfev>T, ^J^'^^ty F 

j^trn. mxmtbxmm^t^hntrji^mm 

[0 0 5 1] Sfc^V-vtyFl^$ty±!B«?ffiffl« 
?^ff^^b, pmm^-f'^^ymmt^iiwmm^^ 
wi.m^mmmmi'mMi>mx'&^. 

9&ix(omc^t,\ mm(D^'-f-y^y¥M^^m 
=?mm=?ii 1 ft m~ 1 0 0 0 0 nmmmt' 
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[0 0 5 2] 

icmmt^o 

[0 0 5 3] 

[HlOIIMiJ] f ■f2X2X0.5inin Oi/'Jny (Si) S 

^'■^^^yvMt. pmco^'-f^'ty vrnm^Lfz. 
X x^uy. 7-t^\yymmt7miS^. 7;bn- 

;K 7-t h ymmit^mi^-mimmr^ i^mm 
5 v-f D :^7Xt c V D s t ct o T»iitt:&tf p a© 

Jl^bti^n^'nSOO-WO'C. &l>'25~40Torr-efe^o ff^ 
nf"tl2/im&y'0.5/im-f$o/co Sfc pSlO^cfiiC 

l^lTiit Zeiss. toi|?iifn;^«lT'fe5i:fc*^t) 

[0 0 5 4] ^-c-esiaffi£D-gp%5im©x7^yy 
l61tt^V-\'t>Fl©±tc7;l'5-'^7i. (AO nnm 

(D-mc^/^^y (Au/Ti) <D«g^ii?iii«Tffj 

Jfilitt SlfpatD^^-ttyFl^SleA. 
[0 0 5 5] «±®<J;^*^j*T'{^i!bfcl?atll*? 
^loovgsf TEPintfcSS. patD^^'^ty Fl^ 

oSj(ai«^^o|iJ^ (SS(tBSJi$) (io.i~io%gST'Si9> 

[0 0 5 6] imBmwvpm(D^'^^^y¥Mm 
h^yfTsry (w) tt^fc^^^ftiftctei/^Tfe. HI 



[00 5 7] 

[^2©*M SKD^aSfiajfcll^t, ZXZXO.Smm 

0SiS:K±{i:-7^ i7 o iSy^X X' c V D }c i o T 

t^yFl^Ji^figLfCo **W{CfcV>Ta. lfil14<D 
^^t^yFlO^^J^figb/co R^*W*)g^*#a> 

vcvDjST-ffM^n/c^v-vtyFia. ^oast 

;J<^iI?/()^IS^ b /c c 1 1 EH-r 5 # X. 6 n § 
W^(^^^^^ym\i.. ^1 ©^»J©j;a*piyo3 

^^•\'tyFJi^»i4^^^tyFi (im^&i) 

^ c xsim(o-'mmmm:r. y^ymxmix 
iiitms is^isuTi/^/cstAi©!®^. m^m 

l±©-ai3CAu/TiO«g^ffML/co HI 

t^L/i J; a ^ 2 -immm:^4\^yYwmKti 

[0 0 5 8] J-3(±©cfc9*^!ST-ftSL/c«?Sj;(iJ*? 
*10" Torrgfi©M^*ti§PL. Al«1iiJtIEO«E 

t*e*j; ta^wt«?*%tB$nT^>5 c i^^tif.■r 
[0 0 5 9] MM^ffT'lSiittO^^-^ty Fl^ 

[0 0 6 0] 

^ ^' n C V D S(c cfc o TgSllll^ 5 

iJfcAi(D«ji^j^figLfdt. |g«tto^V-vty FlcD 

/Co $P.t^©Si02l<D±{i:Ai«8i^ffMtfco ^©ii 

[0 0 6 1] J-X±©J;9^73iSTftSt/c«?ffitB*^ 

^lO" TorrgfitDEScT'tlBt, SttiJCAllSt 
EtDflffi^lOOVSaf TEPiPb/cIgS, 5?V-^€y F£D 

timm^tco mmmmximm^-f^^y f 
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[00 6 2] 

s m^mmmmi'(D~mmm(Dmmmmm 
mm5j^tLr. mmn (~>3 7h+-«® 71 i;. « 

c t ct D > «ffii7i J; 0 ^x^nrnm. m^m 
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